In the underwater environment, the properties of light (intensity and spectrum) change rapidly with depth and water quality. In this article, we have described how and to what extent lighting conditions can influence the development, growth, and survival of zebrafish. Fertilized eggs and the corresponding larvae were exposed to different visible light wavelengths (violet, blue, green, yellow, red, and white) in a 12-h light-12-h dark (LD) cycle until 30 days posthatching (dph), when the expression of morphometric parameters and growth (igf1a, igf2a)-and stress-related (crh and pomca) genes were examined. Another group of larvae was raised under constant darkness (DD) until 5 or 10 dph, after which they were transferred to a LD of white light. A third group remained under DD to investigate the effects of light deprivation upon zebrafish development. The results revealed that the hatching rate was highest under blue and violet light, while total length at 30 dph was greatest under blue, white, and violet light. Red light led to reduced feeding activity and poor survival (100% mortality). Larvae raised under constant white light (LL) showed a higher proportion of malformations, as did larvae raised under LD violet light. The expression of growth and stress factors was upregulated in the violet (igf1a, igf2a, pomca, and chr) and blue (igf2a) groups, which is consistent with the higher growth recorded and the higher proportion of malformations detected under the violet light. All larvae kept under DD died before 18 dph, but the survival rates improved in larvae transferred to LD at 5 dph and at 10 dph. In summary, these findings revealed that lighting conditions are crucial factors influencing zebrafish larval development and growth.
Introduction
T hroughout evolution, animals have developed biological clocks for keeping track of time and directing complex, coordinate behavioral and physiological rhythms that enabled them to thrive under natural daily environmental cycles. The so-called circadian clock is a highly conserved timing mechanism that is located in specific neural structures (pineal, retina, and brain areas) as well as in most peripheral tissues of vertebrates. 1, 2 This autonomous mechanism is constituted by clock genes, which are organized in regulatory circuits of interlocking transcription-translation feedback loops, thereby generating a characteristic circa 24-h cycle. External environmental signals such as the light-dark (LD) cycle reset the clock on a daily basis to ensure it remains synchronized with the environmental cycle of 24 h.
In the case of fish, the aquatic environment poses particular challenges for the photoreceptive mechanisms, which entrain the circadian clock. The water column acts as a potent chromatic filter, modifying the sun's spectral profile since wavelengths below violet (k < 390 nm) and beyond red (k > 600 nm) are selectively absorbed. However, blue wavelengths (k *450 nm) penetrate deeper, reaching depths of up to 150 m in the clearest ocean waters. 3 It has been suggested that fish living in different underwater photoenvironments have adapted their maximum photoreceptor sensitivity accordingly. 4 The signaling pathways that couple photoreception to the circadian timing system have yet to be deciphered; however, many reports have highlighted the importance of LD cycles in influencing the function of several key elements of the circadian system, such as the hormone melatonin, [5] [6] [7] arylalkylamine N-acetyltransferase, the rate limiting enzyme in melatonin synthesis, 8 and light-induced clock genes. 9, 10 Interestingly, many reports have also documented lightinduced expression of many nonclock genes. Taken together, these findings suggest a complex interplay between light and various aspects of fish physiology. The effect of light on fish biology appears to be species specific. 11 For example, European sea bass larvae exposed to LD cycles of blue light (463 nm) show increased feeding activity, earlier weaning, and better spatial distribution, which coincides with the distribution of their live prey (Artemia sp.). 12 Although the functions of visual and nonvisual photoreceptive structures and mechanisms have been studied in detail in adult fish, the response of embryos and larvae to specific wavelengths and photoperiods, and the implications thereof for their development, remain unclear. As regard the ontogeny of their photoreceptive capacity, zebrafish larvae adapt their visual system to their photic environment by altering the abundance of cones and opsin expression in the retina. 13, 14 Whereas in the larval stages, there is an abundance of UV and blue cones (which mediate short-wavelength sensitivity), a more complex mosaic develops in juveniles, including green-and red-sensitive opsins. 15, 16 By virtue of its transparent, rapidly developing embryos, the zebrafish has become a powerful model system for the genetic analysis and in vivo imaging of early embryonic development as well as the study of mechanisms that control growth and survival. 17, 18 Furthermore, the species has become established as a novel model for exploring molecular clocks. 19 Direct exposure of both central and peripheral tissues to light entrains the cellular clock in this species. Thus, the zebrafish represents a potentially attractive model for studying more generally, the influence of photoperiod and light spectrum during the first stages of development.
The insulin-like growth factors (igf1a and igf2a) act through a conserved signaling pathway that regulates growth, development, metabolism, and longevity in a wide variety of animals. 20 In the zebrafish, mRNA expression of these two genes is first detected during embryogenesis (igf2a in the zygote stage and igf1a in later stages), 21 when they have been shown to mediate notochord formation and nephron development. 22, 23 However, the influence of lighting conditions on the function of these growth factors has not been investigated. Another key aspect of the effect of light exposure during early development is the potential for stress. The elements of the hypothalamus-pituitary-interrenal axis play a key role during ontogeny in the response to environmental stressors. The production and release of corticotropin-releasing hormone (CRH) from the hypothalamus is induced in response to exposure to stress and, in turn, CRH stimulates the secretion of the adrenocorticotropic hormone (ACTH) from the pituitary. 24 ACTH is generated by the proteolytic cleavage of proopiomelanocortin (POMC) and activates the signaling pathway leading to corticosteroid biosynthesis. 25 The effect of exposure to different light wavelengths and photoperiods on CRH and POMC function has not been studied.
In this article, innovative light emitting diode (LED) technology was applied to explore the effect of exposure to different wavelengths of light on the development and growth of zebrafish embryos and larvae. We specifically tested the impact of different wavelengths on the expression of growth (igf1 and igf2)-and stress-related genes (crh and pomca). Furthermore, given that zebrafish embryos raised under constant darkness lack circadian rhythmicity, 10, 26 we also studied the effects of constant darkness on the development, growth, and survival of zebrafish during larval and postlarval stages.
Materials and Methods

Ethics statement
All the zebrafish husbandry and experimental procedures followed were approved by the European Convention for the Protection of Animals used for Experimental and Scientific Purposes (ETS N°123, 01/01/91). The experimental protocol was previously authorized by the Spanish National Committee on Animal Welfare (Law 32/2007) and the Bioethical Committee of the University of Murcia.
Animal housing
Adult zebrafish (Danio rerio), larvae, and postlarvae of heterogeneous wild-type stock (standard short-fin phenotype) were raised according to standard methods 27 at the Chronobiology Laboratory of the Faculty of Biology, University of Murcia (Spain). Eight groups of sexually mature zebrafish (two females and four males per group) were used as broodstock. Fertilized eggs from spontaneous spawnings were collected and pooled within 2 h of spawning. Aliquots of 30 eggs were maintained into sterile Petri dishes (85 · 10 mm) filled with an embryo medium 27 for 5 days postfertilization (dpf ). After this time, the hatched larvae were transferred into 2.5-L nursery net cages (2 Petri dishes per cage, 30 larvae per dish) (SERA GmbH). The Petri dishes and cages were incubated in 9-L thermostat-controlled (100 W; Askoll Water Heater) glass aquaria at a temperature of 28.5°C. From 7 dpf onward, larvae were fed to satiation, twice a day, with a powdered feed ( JBL Novo Tom; JBL GmbH & Co. KG). From 15 dpf onward, artemia nauplii ( JBL 151 GmbH & Co. KG) were also supplied (once a day) and from 20 dpf until 30 dpf, the powdered feed was replaced by granulated food (twice a day until satiation) (Biogran Small; PRODAC).
Experimental procedures
Experiment 1: For the different spectral trials, lamps were built using 10 LEDs (Kopa Electronica) mounted on a fiberglass plate (160 · 100 mm) and powered by a 3-V DC supply. The effects of six different wavelengths delivered as a 12-h light-12-h dark (12L:12D) photocycle were tested: violet (k peak = 416 nm), blue (k peak = 472 nm), green (k peak = 436 nm), yellow (k peak = 603 nm), red (k peak = 665 nm), or white (control) (Fig. 1 ). In addition, constant white lighting conditions were also applied (LL). Since the energy per photon differs depending on the wavelength (the shorter the wavelength, the higher the energy content) and biological photoreceptors are basically photon counters, the photon irradiance of all lamps was adjusted to 1.57 -0.03 lmoles$m
. The spectral analysis was performed using a spectroradiometer (FieldSpec Ò ; ASD). For each experimental group, two aquaria were used (one cage per aquarium, n = 2). Embryos, larvae, and postlarvae were reared from 2 hours postfertilization (hpf ) until 30 days posthatching (dph) under each one of the light regimes mentioned above. To evaluate the existence of growth compensation, all groups were maintained under the same light conditions of 12L:12D of neutral white light (flexible LED stripes; Superlight Technology Co., Ltd) from 30 to 80 dph. Experiment 2: Embryos, larvae, and postlarvae were reared either under constant darkness (DD) or white LD cycles (control group). For DD, Petri dishes (30 larvae per dish) were wrapped in adhesive black tape and the aquaria were covered with thick black plastic to avoid any light contamination. At 5 dph, one-third of the larvae reared under DD were transferred to LD (LD5). At 10 dph, another third were transferred to LD (LD10), while the rest of the larvae remained under DD. Fish were kept under these conditions until 30 dph. For each experimental group (DD, LD, LD5, and LD10), two aquaria were used (one cage with two Petri dishes per aquarium, n = 2).
Data collection
Hatching, growth, feeding, malformations, and survival were used as evaluation criteria to assess the observable effects of light. The hatching rate was calculated as the number of embryos hatched by 48 hpf divided by the total number of embryos. Growth in terms of total length (TL) was recorded every 5 days in each treatment by measuring all the animals. Larvae and postlarvae were measured live using a digital camera mounted on a stereo microscope; digital images were analyzed using image processing software (Leica Microsystems Imaging Solutions Ltd).
Growth was assessed in terms of wet weight (WW) at 80 dph. At 10 dph, the feeding activity was determined in all postlarvae. To this end, 1 h after being fed, the proportion of the larvae's digestive tube (DT) filled with food was measured and analyzed in relation to its TL. Malformations were recorded in all groups every day from 0 to 10 dpf by reference to the gross changes described for the species as evaluation criteria. [28] [29] [30] Mortality was calculated as the number of dead embryos found every other day, the cessation of heartbeat and circulation being used as endpoints for mortality. Overall survival was calculated at 30 dpf.
Gene expression analysis
At 8 dph, 15 postlarvae per treatment (2 replicates) were anesthetized and euthanized on ice. Then, they were pooled and homogenized in Trizol reagent (Invitrogen) using a tissue homogenizer (Polytron Ò , PT1200; Kinematica). Total RNA concentration was determined by spectrometry (Nanodrop Ò ND-1000; Thermo Fisher Scientific, Inc.), and 1 lg was treated with amplification grade DNase I (1 unit/lg RNA; Invitrogen) to prevent genomic DNA contamination. cDNA synthesis was carried out with Superscript III Reverse Transcriptase (Invitrogen) and Oligo (dT)18 (Invitrogen) in a 20-lL reaction volume. Quantitative polymerase chain reaction (qPCR) was performed using the StepOnePlus Real-Time PCR System (Applied Biosystems) with SYBR green primer master mix according to the manufacturer's recommendations. Amplification followed the PCR cycle conditions: 15 min at 95°C, then 40 cycles of 15 s at 95°C and 30 s at 60°C. The final volume of the PCR reaction was 20 lL (5 lL of cDNA, 10 lL of the qPCR Master Mix, and 5 lL of forward and reverse primers). All samples were run in triplicate.
Four target genes (igf1a, igf2a, pomca, and crh) were investigated. The primers for igf1a, igf2a, and pomca genes were designed with Primer Express Software (Applied Biosystems), and the primer sequences for crh were taken from Alderman and Bernier. 31 The primer oligonucleotide sequences are shown in Table 1 . The amplification efficiency, specificity of primers, and the amount of cDNA/sample were tested by the standard curve method. The relative expression of all genes was calculated by the 2 -DDCT method, 32 using D. rerio ef1a (ENSDART00000023156) as the endogenous reference. 33 For comparison purposes, the final levels of gene expression (igf1a, igf2a, pomca, and crh) in larvae exposed to red, yellow, green, violet, and blue lights were referred to levels observed under white light (control conditions).
Data analysis
All the results are expressed as mean -SEM. Data were analyzed by one-way analysis of variance (ANOVA I) followed by the Tukey's test to determine significant differences. All statistical analyses were carried out using the software SPSS 15.0 (SPSS, Inc.). p < 0.05 was considered statistically significant.
Results
Experiment 1: Light spectrum
We first tested the effects of light and dark cycles of different wavelengths on larval and postlarval growth and development. At 48 hpf, the highest level of hatching was observed in the group maintained under constant white light (LL) (29.2% -2.1%), followed by the LD cycle groups involving violet (24.3% -1.4%), white (23.1% -0.7%), and blue (20.7% -0.8%) light. Statistically significant differences in the hatching rate were confirmed between the above two groups and for green (14.2% -1%), red (13.2% -1%), and yellow (10.5% -2%) LD cycle groups. At 72 hpf, the highest proportion of hatched larvae was observed in the violet, followed by the blue and white LD groups, while the lowest level of hatching was observed under the red and yellow LD cycles (Table 2 ). Concerning growth (as measured by TL), statistically significant differences between the various groups were first detected at 5 dph. TL was higher in the larvae reared 
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under LD violet light than in the constant white light (LL), green, and red groups (Fig. 2B ). Such differences were maintained until 30 dpf, with the highest TL being observed in the blue, white, and violet groups ( Fig. 2A) . The WW was also measured at 80 dpf, when there was no evidence of compensatory growth (catch up), since the highest was observed in the white, blue, and violet groups and the lowest WW was observed in the LL larvae (Table 2) . Interestingly, the feeding activity of postlarvae under blue and violet light cycles was higher than in larvae raised under red light cycles, as measured by the higher proportion of these larvae showing a digestive tract filled with food (Table 2) . When we also investigated the effect of lighting conditions on developmental abnormalities, the most common malformations found were those related with the spinal cord, cranium, pericardium, and yolk sac. Such malformations were first detected under green and red lights around 52 hpf. In these groups, embryos were already observed with severe abnormalities (pericardial and yolk sac edema and craniofacial malformations) before hatching. Morphological abnormalities were visible at 5 dpf under LL (highest percentage of malformations) violet, green, and red lighting, where larvae typically showed jaw malformations and spinal bending. The lowest levels of malformations were detected among the groups exposed to yellow, white, and blue lighting conditions (Table 2) . Mortality was highest in postlarvae under red light.
In this group, survival decreased rapidly between 10 and 20 dph, at which point, 100% mortality was recorded. Within the remaining groups, larvae under LL, violet, green, and yellow lights showed significantly higher mortality compared with postlarvae under blue and white lighting conditions (Fig. 3) . By 30 dph, survival was significantly higher under white and blue lights than under LL, where the lowest survival was encountered.
We finally tested the expression of growth-and stressrelated genes under the various lighting conditions. Igf1a expression was significantly higher in postlarvae exposed to violet light, while the lowest expression was observed in the green group (Fig. 4A ). Significant differences were also found in the expression of igf2a, the highest levels being observed under violet and blue light (Fig. 4B) . Pomca expression was also significantly higher in postlarvae reared under violet and blue light, while postlarvae reared under green light showed the lowest levels of such expression (Fig. 4C) . In contrast, crh was highly expressed under all lighting conditions except for green light (Fig. 4D ).
Experiment 2: DD
We next investigated the effect of raising larvae under constant darkness (DD). Significant differences were found when comparing the percentage of hatched larvae in the DD groups compared with controls (LD) at 72 hpf, with 64.4% -9.1% hatched in DD conditions and 87.3% -1.4% hatched under LD. Under DD, reduced growth was already evident at 5 and 10 dph compared with the control LD group. We wondered whether transfer from DD to LD cycle conditions would subsequently rescue normal growth and development. For this, larvae were raised for the first 5 or 10 days under DD conditions and then transferred to LD cycles (LD5 and LD10 larvae, respectively). Whereas at 30 dph, LD10 postlarvae started to grow more actively following transfer to LD conditions, LD5 postlarvae showed no significant difference compared with a control group raised from fertilization under LD cycles (Fig. 5) . By 15 dph, the feeding activity was very low under DD conditions, with only 12.1% -3.5% of the larval digestive tracts filled with food. At this point, LD5 and LD10 postlarvae were found to have similar levels of prey ingestion (26.2% -2.3% and 28.5% -3.1% of the DT filled, respectively), while the control LD group registered the highest level of ingestion (43.2% -4.1%).
Malformations were observed in a higher number of postlarvae kept under LD5 (5.3% -0.6%), LD10 (6.4% -1.3%), and DD (5.3% -0.7%) conditions, compared with the control LD group (1.3% -0.3%). The anomalies found under LD were characterized by dorsal curvatures, whereas in the other three groups, pericardial and yolk sac edemas, as well as cranial deformities, were more common. Survival was clearly affected by lighting conditions, and was higher in the LD5 group compared with the control group. After transferring the LD10 larvae to LD conditions, survival improved, but remained significantly lower for the rest of the experiment. However, in DD larvae, 100% mortality was recorded by 18 dph (Fig. 6 ).
Discussion
Our findings confirm the significant influence that ambient lighting has on embryogenesis and subsequent larval growth and development in zebrafish. The light spectrum influenced the hatching rate, with blue light LD leading to the highest hatching frequency. However, since zebrafish inhabit a wide range of continental water environments (from clear streams to stagnant waters), 34 the optimal response might have been predicted to occur in the spectrum profile found in these habitats (blue-greenish wavelengths). However, surprisingly, green light did not have a positive effect on zebrafish embryogenesis and larval and postlarval development, resulting instead, in low feeding activity levels, poor growth, a high proportion of malformations, and low survival rates. In Values not sharing a common letter differ significantly (ANOVA, p < 0.05, n = 2).
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contrast, exposure to white light (ranging from 400 to 700 nm wavelengths) improved many aspects of zebrafish development and growth. At the larval and postlarval stages, light sensing mechanisms, such as the retina and peripheral photoreceptors, are already functional. The retina structure during these stages shows abundance of UV and blue cones, which is typical of planktivorous teleosts that inhabit shallow waters. 35, 36 In our trials, these visual pigments may have aided zebrafish under blue and violet lights to detect prey by increasing contrast against the background, whereas the red, yellow, and green light groups showed the lowest feeding activity, probably because of the reduced number of red and green cones in the postlarval retina. 15 However, research into light and its effects on prey detection is not an easy task due to the complex relationship among several factors. Among these, is the fact that down-welling light is absorbed or scattered in the water column; moreover, light is reflected and enters the retina of the postlarvae, which have a short visual range that increases as the fish develops. 37 Previous studies reported an optimal wavelength of 550 nm in species such as Gobiusculus flavescens, 38 470 nm in Melanogrammus aeglefinus, 39 and 450-500 nm in Salmo salar and Dicentrarchus labrax, 40, 41 highlighting the importance of short wavelengths in fish.
Other studies also revealed that nonvisual photopigments (pinopsin, melanopsin, and exorhodopsin) are expressed in a wide variety of zebrafish tissues, where they have been implicated in nonvisual light-dependent processes such as synchronizing the circadian clock. 42, 43 Indeed, studies on zebrafish photoreception showed that blue light is involved in the transcriptional response of clock gene zper2 in zebrafish cells, which is necessary for the early development of the pineal clock during embryogenesis. 44 External factors, such as handling, 28 temperature, 45 and light, 1 have been extensively documented as affecting embryonic development. As regard the ontogeny of light detection, it has been suggested that most of the cells of embryonic zebrafish are capable of light detection as early as 5 hpf (gastrula stage), 46 while the pineal organ detects light by 24 hpf 47 and retinal photoreception develops at 2-3 dpf. 48 This early ability of zebrafish to detect light has a significant impact on embryo and larvae survival as light induces the expression of key genes such as those involved in DNA repair 46 and clock genes involved in cell proliferation and growth regulation. 49 Light-dependent differences in larval growth were already evident by 5 dph, before exogenous feeding had started. At this point, the groups under white, blue, and violet lights exhibited a longer total body length, which was maintained throughout the experiment. Despite the lack of information on the influence of different wavelengths on the early stages of zebrafish development and growth, studies in marine fish species such as European sea bass, Senegal sole and Atlantic cod, 11 haddock, 50 and the two-spotted goby 38 showed that larval growth and development were enhanced under blue-yellow wavelengths (ranging from 470 to 550 nm). This suggests that the response to light could be species specific, with photoreceptor mechanisms, such as photopigments, matching the spectral distribution of the natural environment of the fish in question. 36 In our study, larvae exposed to constant white light exhibited the lowest growth rate at 5 dph and growth remained low until the end of the experiment. Different results in this respect have been found for marine species such as European sea bass and Senegal sole, 51, 52 in which constant light enhanced growth. The presence of light/dark cycles is known to be important for the normal onset of circadian clock function 53 as well as for establishing clock-controlled rhythms of processes such as cell proliferation 45 and affecting brain and eye development. 54 These findings may explain the high percentage of malformations and poor survival of the constant light (LL) group.
To obtain a more complete picture of how the light spectrum may affect zebrafish larval and postlarval development in zebrafish, the differential expression patterns of growth (igf1a, igf2a)-and stress ( pomca and crh)-related genes were compared with the biometric parameters investigated in the experimental groups. In the case of the growth-related genes, igf1a and igf2a were overexpressed in the violet light group, which also showed the highest growth rate. Moreover, the expression of igf1a was downregulated in the green group, where the body length was shorter at 5-10 dph. The green and violet light groups showed a high incidence of abnormal development of the spinal cord. Recent studies have found that both the overexpression and knockdown of igf1a and igf2a are associated with several developmental processes, such as midline formation and notochord development. 21, 23 The expression levels of igf1a and igf2a in the red and yellow light groups did not show significant differences from those observed in the control white light group. However, these findings were not reflected in growth, which was higher under white light conditions, pointing to the existence of additional pathways controlling zebrafish larval and postlarval growth.
Differences in growth and, particularly, malformations, may be linked with a differential stress response. Recent studies have reported that low pomca expression serves as an indicator of both chronic and acute stress in zebrafish larvae and that the knockdown of this gene results in the impairment of behavioral and physiological responses such as camouflage. 55 Whereas pomca expression was downregulated under green light and overexpressed under violet light, crh expression was significantly higher in most of the experimental groups (red, yellow, blue, and violet light) compared with the control white light group. Recent studies in zebrafish and rainbow trout report an increase of crh mRNA after severe and repeated stress. 56, 57 However, under acute stress, crh mRNA expression decreased considerably suggesting that the regulation of this gene expression is controlled by increased glucocorticoid levels through a genomic feedback mechanism which, in turn, suggests that crh and pomca may follow a common pathway. 58, 59 Overall, our results documenting upregulated stress-and growth-related genes under the violet light suggest a strong effect of this particular wavelength on zebrafish development. Furthermore, this group presented the highest incidence of malformations and low survival, which suggests that the violet light may act as a stressor for embryos and larvae. Interestingly, the range of wavelengths for the violet light used in this experiment (half-peak bandwidth 390-440 nm) is close to that of UVA light (315-400 nm), which is known to induce lesions to the brain and retina, 60 impaired larval development, 61 and oxidative stress in adult fish. 62 We have mentioned the impaired development and strikingly low survival rate of zebrafish larvae raised under 6 VILLAMIZAR ET AL.
constant darkness. Indeed, 100% mortality was observed by 18 dph, with both hatching and feeding activity being negatively affected. These results agree with the key role reported for light and melatonin in early development, meaning that keeping zebrafish embryos in constant darkness causes late differentiation of the neurons in the brain, while adding melatonin restores neurogenesis. 63 Upon transfer from DD to LD conditions, the negative effect on growth seemed to be permanent in the LD10 group despite the fact that food intake increased, as no evidence of growth compensation was observed during the rest of the experimental period. However, LD5 postlarvae were capable of reaching the total body length of the normal LD control group by 30 dph. This suggests that the critical developmental time point, whereby transfer to LD conditions can reverse the negative effects of exposure to constant darkness, is around 5 dph. Constant darkness has been observed to impair the normal development of the molecular clock of fish larvae, which requires the input of an LD cycle to synchronize individual cell clock. 19 The general importance of exposure to light/dark cycles has been documented in many organs and cell culture lines of zebrafish, in which *117 light inducible/repressible genes have been identified (including genes involved in circadian rhythms, growth, stress response, and DNA repair), suggesting a broad range of mechanisms linking light with physiology. 53 In summary, our findings reveal the strong effect of light upon key morphological and functional elements of zebrafish. Exposure to white or blue LD cycles provided the optimal outcome in terms of rapid development and low mortality, accompanied by the lowest frequency of malformations. Moreover, our results point to the involvement of the igf1a, igf2a, pomca, and crh genes in the stress response of zebrafish to specific wavelengths. Thus, the complex picture highlights the need for special attention to be paid to the lighting conditions used for developing fish larvae.
